
       

  
  

  

        
       

     
         

           
          

            
           

             
           

              
            

             
       

        
         

            
             

            
         

            
         

        

        
       

        

     
   

  
   

   

  

       
       

      
        

  



    

           

           
            

      
        

           
           

      

          
          

          
            

          
          

        
             

   

           
          

          
        

         
           

         
 

          
         

             
            
           

          

          
         

           
           

            
  

         
            

             



   

           
           

             
           

               
          

 

            
              
            

        
            

             
               

            
             

           
              
        

          
              

         
          

            
       

           
           

         
            

          
         

            
             
          

           
         

          
      

       
           

            
          

          
  



  

        
          

          
          

      
          

          
          
            

            
          

        
  

            
          

       
          

          
            

     

           
           

          
           

         
          

           
          
 

             
          

                
          
           

     

        
          

        
          

              
              

            
           



    

             
  

      
           

       
          

           
             
        

          
             

         
   

         
          

           
               

        
          

         
          

        
          

             
          

            
            
           
        

          
          

   

         
          

            
            
          

           
             

           
        

           
           

         
           

          
           



  

         
              

           
             

           
          

           
   

           
            

         
          

            
          

        
         

         
            

           
     

            
           

            
           

           
           
             

          
             

           
             

             
  

         
              

           
            

           
            

              
                

           
            

          



   

              
      

            
                

              
           

           
           

         
        

               
          

          
             
            

         
          

           
        
     

            
               

          
              

          
             

              
           

          
 

           
            

      

            
              

             
           

           
           

           
          

           
          

           
              



 

          
    

      
          

            
            

           
               

           
         

 

           
          
        

            
          

         
        

         
            

        

            
          

            
            

             
           

          
             

       
          

            
        

         
            

           
          

            
              

          
              

             
            
            

            
                 

           
              



   

          
         

          
           

 

         
            

           
        

           
             

         
           
          

          
            

             

          
             

           
            

         
           

             
            

          
               
                
             
           

          
         

           

      
          
           
           
          

          
           

             
         

         
     



  

          
          

           
           

           
           

           
          

          
            

             
           

          
         

       
             

        
            
            

           
            

           
    

                
             

            
             

           
        

         
         

       
 

              
             

         
        
            

             
        

            
            

             
            

            
             

           
           

            



 

              
           

             
           

            
                 

              
             
              

             
             

              
           

                
             
         

           
                

             
           

       
            

            
            

            
             

          
           

           
 

          
             

            
           

            
           

              
           

              
             

             
            
           

             
    



    

         
              

          
            
          

               
           
         

          
                

            
             

               
          

          
           

              
              
             

        
        

           
           

        
         

         
           

           
         

          
             

        
             

          
            

        
          

           
          

          
           

          
        

        

           
             
               



     

          
               

             
          

           
            

            
          

         
    

               
             

           
          

         
 

           
          

            
           

             
            
          

          
             

            
             

     

         
               
            

           
           

           
             

          
          

             
    

               
            

             
            
          

 



  

        
         
            

             
           

           
          

        
  

              
          

            
         

            
        

            
               
         

          

             
         

           
           

             
          

            
             

         
            

           
        

          
            

         
          

        
         

            
          

            
           

          
            

          



  

             
          

   

            
         

              
          
          

         
             

           
            

          
           
             

          
           

             
             
             

             
     

             
        

            
        

           
             

           
            

          
         
             

             
          

            
    

             
              

           
              

           
             

            
         



     

             
         

            
              

             
              
        

             
           
            

          
           
             
           

            
       

      
             

            
              

         
             

         
        

            
          

            
             

            
            

           
    

        
         

         
          

            
           

            
           

           
          
        

           
          

 



     

         
           

            
          

        

       
           

          
            

          
          
         

  

           
          

       
          

           
         

        
            

         
        

         
        

          
         
            
           

          
          
        

             
          

            
            

        
  

          
           

           
          

         
         



  

          
     

          
              

             
         
         

          
 

           
      

          
         
          

    





THREAT OBJECTS u

Composition:

Strenath:

Relative Flux:

Relative Enerciv:

Threat Nature:

Warninq Time:

nComets

Ice & Rocks

Weak

5Y0

4

Unpredictable

Months -> Year

Stony/Carbonaceous
Asteroids I

Rocks
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85Y0

1

Predictable

Years -> Decade

i

Metallic
Asteroids

Ni-Fe Metals

Strong

1 OYO

1

Predictable

Years -> Decade
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Figure  2
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10-7- 10-2 << 10-1-10 << 103 << 105-106 Joules/gram

Gravitational Pulverization Vaporization Kinetic Energy
Binding Energy Energy Energy (Earth-Frame)
(0.03 -10 km dia.)
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Figure 3



. . . . . . . . .

,:

mgd

\

































  

 

 

    

     
   

 

 







NEAR-TERM THREAT NEGATION CAPABILITIES ~
● Contemporary  Technology
● Single Heavy-Lift  Launch (e.g., EPJERGIA or Fleet-of-100 SS-18s)
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Figure 10


